Dependence of CSF on plasma bicarbonate during hypocapnia and hypoxemic hypocapnia.
We have previoulsy shown pH compensation to be similar in CSF and arterial blood during chronic hypoxemic hypocapnia in man and pony, and postulated that the compensatory reduction in CSF [HCO3] was dependent upon corresponding changes in [HCO3]a. We tested this hypothesis in anesthetized, paralyzed dogs by determining the effects of 7 or 14 hours of hypocapnia (PaCO2 20 and 30 mm Hg), hypoxemia (PaO2 30, 38 and 48 mm Hg) and hypocapnic hypoxemia on CSF acid-base status. [hco3]a was either permitted to fall normally or was held near control levels by NaHCO3 infusion. In hypocapnia and hypoxemic hypocapnia, the decrease in [HCO3] and % pH compensation in CSF were less than or equal to that in arterial blood. Most (51-89%) of the compensatory decrease in CSF [HCO3] was prevented by preventing the corresponding reduction in [HCO3]a. This dependence of changes in CSF on plasma [HCO3] required a concurrent decrease in CSF PCO2, but was largely independent of variations in plasma pH. A minor but significant portion of the decrease in CSF [HCO3] was achieved independently of corresponding changes in [HCO3]a. The contribution of this local mechanism to CSF [HCO3] regulation increased with increasing severity of hypocapnia or hypoxemia and was usually associated with a selective increase in CSF lactate. It was concluded that [HCO3] regulation in the CSF during hypoxemic hypocapnia was primarily dependent upon, and therefore limited by, the concomitant decrease in plasma [HCO3].